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(54) FUEL INJECTION CONTROL DEVICE FOR SUPERCHARGED DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reconcile the prevention of smoke and the 
improvement of accelerating response in the transient operation of an 
engine. 

SOLUTION: This fuel injection control device for a supercharged diesel 
engine executes moderating control for gradually changing the fuel 
injection quantity Q toward the basic injection quantity QDES in the 
transient operation of the engine. The first fuel injection quantity in 
moderating control is determined using transient operation time initial 
injection quantity QTRANSS which is the value corresponding to engine 
speed. Since the value as large as possible to prevent the generation of 
smoke is set as the first fuel injection quantity, accelerating response can 
be improved while preventing smoke. It is preferable to set the larger one 
of the fuel injection quantity QFIN-1 immediately before the execution of 
moderating control and the transient operation time initial injection 
quantity QTRANSS as the first fuel injection quantity. 
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* NOTICES * 

-J ' 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *■*♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The fuel-injection control unit of the supercharge formula diesel power plant characterized by carrying out 
raw [ above-mentioned ] and determining the fuel oil consumption of the first time of control using the initial injection 
quantity in the fuel -injection control unit of the supercharge formula diesel power plant which anneals and performs 
control which turns fuel oil consumption to the basic injection quantity, and is gradually changed at the time of engine 
transient operation at the time of transient operation which is a value according to the engine speed. 
[Claim 2] Raw [ above-mentioned ] is carried out, the fuel oil consumption of the first time of control is annealed, and 
it is the fiiel-injection control unit of the supercharge formula diesel power plant according to claim 1 made into the 
larger one either with the initial injection quantity at the time of the fuel oil consumption in front of control execution, 
and the above-mentioned transient operation. 

[Claim 3] the time of the above-mentioned transient operation — the initial injection quantity — an engine — the crown - 
- the time of a rotation region — comparing — the fuel-injection control unit of a lot of [ the direction at the time of a 
low rotation region ] supercharge formula diesel power plants according to claim 1 or 2 

[Claim 4] the claim 1 which carries out raw [ above-mentioned ] and determines the rate of change of the fuel oil 
consumption in control based on an engine inhalation-of-air state, or 3 ~ the fuel -injection control unit of a 
supercharge formula diesel power plant given in either 

[Claim 5] The fuel-injection control unit of the supercharge formula diesel power plant according to claim 4 whose 
above-mentioned engine inhalation-of-air state is an intake pressure. 

[Translation done.] 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel-injection control unit of the 
supercharge formula diesel power plant which can improve the fuel-injection property at the time of transient 
operation. 
[0002] 

[Description of the Prior Art] in order to aim at smoked suppression and acceleration shocking reduction in the 
supercharge formula diesel power plant carried in vehicles etc. at the time of transient operation of the engine 
represented by acceleration — the so-called what anneals and performs" control is known This is drawing 1 (a) and 
(c). Even when a driver breaks in an accelerator rapidly so that it may be shown, fuel oil consumption is (c). It is not 
made to increase at a stretch like a view dashed line, but is (c). It is made to increase gradually like a view solid line, 
and generating of the smoke by the excess of fuel and generating of an acceleration shock are prevented. 
[0003] basic injection quantity QDES which every fixed control time deltat is made to increase the quantity of the 
predetermined injection-quantity deltaQ [ every ] fuel oil consumption Q, and becomes settled according to an engine 
operation state (they are mainly an engine speed and accelerator opening) about fuel oil consumption Q at this time 
Control which is turned and is brought close gradually is performed. deltaQ is the accelerator opening difference of this 
time and last time, and the transient elapsed time TACC. It is determined. 

[0004] In addition, drawing 1 (c) The method of increase in quantity of the fuel oil consumption Q shown is drawing 1 

(b) . Neither justice, i.e., a smoke, nor an acceleration shock makes it generate to elevation of the intake pressure (boost 
pressure) shown as a solid line, but suppose that it is that to which an acceleration response is also satisfied. Drawing. 1 
(a) and (b) By the supercharge formula diesel power plant equipped with the turbocharger, it is in the inclination which 
is in elevation of an intake pressure to trodding of an accelerator so that it may cut by the shell. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, a smoke is not generated unless it exceeds fixed threshold 
value with fuel oil consumption. The former annealing, it performing only little fuel injection, although it has a margin 
over a smoke, since control was the method of always increasing the quantity of small quantity [ every ] fuel oil 
consumption from a start to an end, and annealing at this time, and finishing control takes time, and there is a fault that 
an acceleration response becomes bad. 

[0006] On the other hand, the former anneals and there are also the following problems in control, namely, drawing 1 

(c) the method of increase in quantity as shown ~ receiving — drawing 1 (b) although it is satisfactory if it is elevation 
of an intake pressure as shown as a solid line — drawing 1 (b) the case where there is too little fuel and it is B in the 
case of A when it is a case as shown by dashed lines A and B - fuel — it becomes excessive Although there are many 
amounts of inhalation of air and a margin is still in a smoked limitation, when it is the case of A, since a smoked 
limitation becomes settled according to the amount of inhalation of air and the size of the amount of inhalation of air 
corresponds to the size of an intake pressure, when there is too little fuel and it is the case where it is B, superfluous 
fuel will be injected although there are few amounts of inhalation of air. If it is this, by the case of A, an acceleration 
response will get worse and the problem that a smoke occurs will arise in the case where it is B. 

[0007] That is, each time increase-in-quantity value deltaQ is an accelerator opening difference and the transient 
elapsed time TACC conventionally. It is determined and the amount of inhalation of air was not taken into 
consideration at all. For this reason, to the amount of inhalation of air, fuel became insufficient feeling, or became 
superfluous, and coexistence with an acceleration response and a smoke was difficult. 

[0008] Especially, the situation of the intake-pressure elevation at the time of acceleration changes according to an 
engine operation state, a vehicles run state, etc. and is not fixed, for this reason, even if it performs accelerator trodding 
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fixed as mentioned above, the situation where the situations of intake-pressure elevation differ is boiled occasionally, is 
^carried out, and may happen Therefore, the meaning which will anneal if such a situation is not coped with, and 
controls will also be reduced by half. 

[0009] Then, the purpose of this invention is to offer the fuel -injection control unit of the supercharge formula diesel 
power plant which can aim at coexistence of a smoke and an acceleration response at the time of transient operation of 
an engine. 
[0010] 

[Means for Solving the Problem] In the fuel -injection control unit of the supercharge formula diesel power plant which 
anneals and performs control which turns fuel oil consumption to the basic injection quantity, and is gradually changed 
at the time of engine transient operation, raw [ of this invention / above-mentioned ] is carried out, and it determines 
the fuel oil consumption of the first time of control using the initial injection quantity at the time of transient operation 
which is a value according to the engine speed. 

[001 1] Raw [ above-mentioned ] is carried out, the fuel oil consumption of the first time of control is annealed, and it is 
desirable someday at the time of the fuel oil consumption in front of control execution, and the above-mentioned 
transient operation or and to consider as the larger one with the initial injection quantity. 

[0012] the time of the above-mentioned transient operation -- the initial injection quantity — an engine — the crown — 
compared with the time of a rotation region, it is desirable that the direction at the time of a low rotation region is 
abundant 

[0013] As for the rate of change of the above-mentioned fuel oil consumption [ in / control / raw is carried out and ], it 
is desirable to determine based on an engine inhalation-of-air state. [0014] The above-mentioned engine inhalation-of- 
air state may be an intake pressure. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained in full detail 
based on an accompanying drawing. 

[0016] The composition of the fuel-injection control unit applied to this operation gestalt at drawin g 3 is shown. A 
turbocharger 2 is formed in a diesel power plant 1, and as the turbine 3 is a flueway 4 and a compressor 5 is the 
inhalation-of-air path 12, it is prepared so that it may illustrate. The electronic control unit (it is called Following ECU) 
6 which manages fuel-injection control of an engine is formed, and the accelerator opening sensor 7, the engine-speed 
sensor 8, the intake-pressure (boost pressure) sensor 9, and an injector 10 are connected to ECU6. ON/OFF of it is 
carried out by ECU6, and it performs and suspends fuel injection by it while the fuel of a predetermined injection 
pressure is supplied to an injector 10 from a ftiel supply system 1 1 . Although a thing various type [, such as a common 
rail formula and a jet-pump formula, ] can be considered to a fuel supply system 1 1, the common rail formula was 
adopted here and execution and a halt of fuel injection are switched by ON/OFF of an injector 10. When a jet-pump 
formula is adopted, as a dashed line shows, a control signal will be sent out to the electronic centrifugal spark advancer 
of a fuel supply system 1 1 etc. from ECU6. This equipment is carried in vehicles here. 

[0017] Next, the content of the fuel-injection control by this equipment is explained. As shown in drawing 1 , with this 
equipment, the operation by ECU6 is performed by every predetermined control time del tat (about 1 0 msecs of = 
numbers), and digital processing in which fuel oil consumption Q is computed is performed. It sets to the following 
explanation and is a subscript about processing of each time. - 1 , 0, +1 — i-1 , i, and i+1 It expresses like. Here, the 
situation that the driver tried to break in the accelerator pedal and tried to accelerate the engine is illustrated. 
[0018] By treading in to an accelerator pedal, the output (accelerator opening Accp) of the accelerator opening sensor 7 
is time tO. Suppose that it started. Then, it is judged as transient ****** by ECU6, and anneals, and control is 
performed. At this time, it is (d) with this equipment. As shown in a view, first-time fuel oil consumption is set to 
QTRANSS, the first time injection quantity is started at a stretch, and it is made to inject a lot of fuel than before ((c) 
view). 

[0019] This QTRANSS is a value defined for every engine speed from the two-dimensional map which it is called the 
initial injection quantity at the time of transient operation, and is not illustrated. Moreover, it is the big value [ like ] for 
which a smoke is not simultaneously generated no matter it may be what amount of inhalation of air as it can do. An 
acceleration response can be improved preventing generating of a smoke, if such QTRANSS is injected at the first 
time. 

[0020] In this way, if first-time injection is finished, control which fuel oil consumption Q is turned [ control ] to the 
basic injection quantity QDES, and makes the quantity of it increase gradually as usual (with predetermined rate of 
change) will be performed. At this time, fuel is DELQTRA for every time. It increases every. Basic injection quantity 
QDES The engine operation state NE, i.e., an engine speed, and accelerator opening Accp It becomes settled to the 
shell Lord and is given from the 3-dimensional map which is not illustrated. 
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[0021] On the other hand, it is DELQTRA. It is the value given from the 3 -dimensional map which anneals, calls 
'-variation and makes a parameter an engine speed NE and the value (here the intake pressure PIM) which shows an 
inhalation-of-air state, and which is not illustrated. Thus, it is made to decide the rate of change of an increase-in- 
quantity value or fuel oil consumption . in consideration of an inhalation-of-air state here. 

[0022] Such (d) The control shown in a view is control when fuel-oil-consumption QFIN-1 in front of a transient 
judging is smaller than QTRANSS. On the other hand, depending on operational status, injection-quantity QFIN-1 in 
front of it may be larger than QTRANSS. It is (e) that this was shown. It is a view, and while improving an 
acceleration response as first-time injection quantity as it is in injection-quantity QFIN-1 just before [ the ] at this time, 
easy-ization of control is attained. 

[0023 ] The above is the outline of control of this invention. Hereafter, the detail of this control is explained according 
to the flow chart of drawing^ . 

[0024] ECU6 judges the existence of a transient judging at Step 201 first. Namely, this accelerator opening Accp i 
Accelerator opening Accp i-1 of last time Transient judging threshold deltaAccp as which the difference (Accp i- 
Accpi-1) was searched for and this was determined beforehand If large, it will be judged as transient ******. At the 
example of drawing 1 , it is time tO. >(Accp 0-Accp-l) deltaAccp It is materialized and transient operation of an engine 
has occurred. When you have no transient judging to Step 202 at the time of transient ****** 5 it progresses to Step 
210. 

[0025] In Step 202, the initial injection quantity QTRANSS is calculated according to a map at the time of transient 
operation from the value of an engine speed NE at the time of transient ******. Next, it sets to 203 and is policy 
objective injection-quantity QFIN i-1 of this QTRANSS and last time. It compares. Time tO of drawing 1 At the time, 
the last policy objective injection quantity is QFIN-1. QTRANSS>-QFIN i -1 At the time, it progresses to Step 204, 
this time anneals QTRANSS as it is, and it is the injection quantity QTRANS. It is QTRANS S<QFIN i -1 
exchangeably. It progresses to Step 205 at the time, and it is QFIN i-1. This time anneals and it is the injection quantity 
QTRANS. It carries out. Thereby, it is d raw ing 1 (d). Or (e) The first time injection quantity as shown can be switched. 

[0026] In this way, this time anneals and it is the injection quantity QTRANS. If it can be found, it progresses to Step 
206 and is QTRANS. This policy objective injection quantity QFIN i It carries out, and it anneals at Step 207, the 
control execution flag Flag is turned ON (1), and it is QFIN i at Step 217. Fuel injection to depend is performed and it 
is this policy objective injection quantity QFIN i at Step 218. Policy objective injection-quantity QFIN i-1 of last time 
It replaces. In this way, if it anneals and the fuel injection of the control first time is completed, it will return to Step 
201 and the operation for the 2nd fuel injection will be performed. 

[0027] Since the accelerator opening difference is already lost, by 2nd control, it is judged as nothing [ transient 
judging ] at Step 201, so that it may be shown at the time of the time t+1 of drawing 1 . It progresses to Step 210 at this 
time, and they are an engine speed NE and the accelerator opening Accp. A map is followed from a value and it is the 
basic injection quantity QDES. It asks. Next, it anneals at Step 21 1 and the control execution flag Flag judges whether 
it is ON (1). Here, since it is already turned on by first-time control, it progresses to Step 212. 
[0028] In Step 212, it anneals according to a map from the value of an engine speed NE and an intake pressure PIM, 
and is Variation DELQTRA. It asks. And next it progresses to Step 213, this time anneals, and it is the injection 
quantity QTRANS. Formula QTRANS =QFIN i- 1 +DELQTRA It follows and computes. In addition, it is QFIN i-1 at 
the time of time t+1. Time tO The first time fuel oil consumption in a time is meant, and it is drawing 1 (d). At an 
example, they are QFIN i-1 =QTRANSS and d rawing 1 (e). In an example, it is QFIN i-l=QFIN-l. 
[0029] In this way, QTRANS If it can be found, it progresses to Step 214 and is QTRANS. QDES It compares. This is 
QTRANS. Accelerator opening Accp QDES which is the based value It is forjudging whether it should judge whether 
it reached or not, and should anneal and control should be ended, dr awin g 1 (d) and (e) it is shown — as - the 2nd 
control — yet — QTRANS <QDES it is . Therefore, it progresses to henceforth [ Step 206 ] at this time, and is 
QTRANS. This policy objective injection quantity QFIN i Fuel injection depended for carrying out is performed. 
[0030] if the above root is repeated ~ every time — DELQTRA every — fuel oil consumption — it increases And it is 
QTRANS >=QDES at Step 214 soon. If materialized, it will progress and anneal to Step 215, and it is OFF about the 
control execution flag Flag. It is made (0) and is the basic injection quantity QDES at Step 216. This policy objective 
injection quantity QFIN i It replaces and fuel injection by this is performed at Step 217. Thus, it anneals and is the 
injection quantity QTRANS. Basic injection quantity QDES When it reaches, it anneals and control is ended. 
[0031] Henceforth, it results in Step 21 1 through the root called Steps 218, 201, and 210. here — already — annealing — 
the control execution flag Flag — OFF since it has become — Step 216 — progressing — basic injection quantity QDES 
This policy objective injection quantity QFIN i ******- it returns to the usual fuel-injection control Thereby, it is the 
accelerator opening Accp. Fuel-injection control which followed will be performed. 
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[0032] Thus, an acceleration response can be improved, being able to compare the first-time injection quantity with the 
v former, being able to increase moderately, and preventing generating of a smoke, since first-time fuel oil consumption 
was determined using the initial injection quantity QTRANSS at the time of transient operation which becomes settled 
according to an engine speed NE according to this equipment. Moreover, the part which increased the quantity of the 
first time injection quantity, and the whole time which is annealed and control takes can also be shortened, and an 
acceleration response can be improved also by this. 

[0033] On the other hand, in control of the 2nd henceforth, the rate of change of fuel oil consumption is specified and 
annealed, and it is Variation DELQTRA. Since it was made to determine an inhalation-of-air state and here based on 
an intake pressure P, it is drawing 1 (b). Even when there is change of an inhalation-of-air state like, this is followed 
and the optimal increase in quantity can be performed. Thereby, smoked generating by the excess of fuel and 
aggravation of the acceleration response by the shortage of fuel can be prevented. 

[0034] In addition, as a result of preventing superfluous fuel injection, while mpg is improved, generating of white 
smoke can also be prevented. Since it is controlling by annealing, naturally there are no worries about an acceleration 
shock. 

[0035] Here, it anneals and is Variation DELQTRA. In the calculation map, it anneals and such a lot of [ Variation 
DELQTRA ] values are inputted that an intake pressure PIM is large. This is because a smoke does not occur even if 
there are also so many amounts of inhalation of air that an intake pressure PIM is large and it performs a lot of fuel 
injection. Moreover, it anneals in the calculation map concerned and is Variation DELQTRA. Such a lot of values are 
inputted that an engine speed NE is large. If recovery of required air puts this in another way early like high rotation, 
the start of an intake pressure will be because it is satisfactory even if it increases a large quantity every early. 
[0036] on the other hand — the time of transient operation — the calculation map of the initial injection quantity 
QTRANSS ~ setting — the time of transient operation ~ the value of the initial injection quantity QTRANSS - an 
engine speed - the crown — a lot of [ the direction in the case of a low rotation region ] values than the case where it is 
a rotation region are inputted since quantity torque is required for this in a low rotation region because of start and fuel 
quantity is also the need mostly - it is - the crown - it is because a smoke must be certainly prevented since a rotation 
region turns into a common field when running vehicles 

[0037] When this equipment was actually carried out, what was 10% has improved the smoke in the PHS meter at the 
time of transient operation in 5% of all rotation regions. Moreover, the part mpg to which the smoke decreased also 
improved. 

[0038] As mentioned above, the gestalt of operation of this invention is not restricted to an above-mentioned thing. For 
example, direct detection of not the intake pressure PIM but the amount of inhalation of air is carried out, this anneals, 
and it is Variation DELQTRA. You may determine. The existence of a transient judging of Step 201 can be judged 
according to a difference with a value etc. this time value of fuel oil consumption besides an accelerator opening 
difference, and last time. Also in a slowdown, this invention is applicable although this operation gestalt showed the 
case of acceleration. 
[0039] 

[Effect of the Invention] this invention demonstrates the outstanding effect like a degree. 

[0040] (1) It is compatible in a smoke and an acceleration response at the time of transient operation. 

[0041 ] (2) Mpg can be improved and generating of white smoke can be prevented. 



[Translation done.] 
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